c-Myc and Sp1/3 are required for transactivation of hamster telomerase catalytic subunit gene promoter.
The hamster and human TERT promoters share common critical protein binding sites, such as the GC-box or E-box, which is known to be a binding site for Sp1/Sp3 transcriptional factors and c-Myc, respectively. Our previous data demonstrated that Sp1/Sp3 synergistically transactivate the hamster TERT (hamTERT) promoter. In this study, we determined the role of c-Myc in the regulation of hamTERT, and analyzed the relative significance of GC-boxes and the E-box for transcriptional activation of hamster TERT. Wild-type, mutated E-box or mutated GC-box hamTERT core promoter reporter was introduced into 293T cells in combination with murine or human Myc expression vectors. The promoter activity was determined using the luciferase assay, and the transfection efficiency was normalized with CAT activity. The electrophoretic mobility shift assay (EMSA) was done to prove the nuclear protein binding activity of the GC-box (region II) or E-box. Overexpression of murine or human Myc transactivated hamTERT core promoter activity. Inversion mutation in the E-box or substitution mutation in the GC-boxes abrogated endogenous or Myc induced hamTERT transactivation. Region II is the single most important Sp1/3 binding site in transcriptional activation, and multiple combined mutations in the GC-boxes abolished the hamTERT promoter activity. These results indicate that c-Myc and Sp1/3 are the major regulatory determinants of the hamTERT transcriptional activation. The mechanism of TERT gene activation during immortalization and carcinogenesis may be conserved among species.